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Description 

The present invention broadly relates to endo- 
scopic surgical instruments as specified in the preamble 
of Claim 1 . Such an instrument is e.g. known from EP- 5 
A- 450608.. More particularly, the invention relates to 
disposable endoscopic instruments having end effec- 
tors and actuation means for effecting movement of the 
end effectors where the actuating means include appa- 
ratus for the locking of and fixed stepped movement of 
the end effectors relative to each other. 

The endoscopy and laparoscopy procedures have 
recently become widely practiced surgical procedures. 
The endoscopy and laparoscopy procedures involve 
incising through body walls (e.g., such as the abdominal 
wall) for examining, viewing and/or operating on the 
ovaries, uterus, gall bladder, bowels, appendix, etc. Typ- 
ically, trocars are utilized for creating the incisions. Tro- 
car tubes are left in place in the abdominal wall so that 
the endoscopic or laparoscopic surgical tools may be 
inserted through the tube. A camera or magnifying lens 
is often inserted through a relatively large diameter tro- 
car tube (e.g. 10mm diameter) which for the laparos- 
copy procedure is generally located at the navel 
incision, while a cutter, dissector, extractor, or other sur- 
gical instrument is inserted through a typically smaller 
diameter trocar tube (e.g. 5 mm diameter) for purposes 
of manipulating and/or cutting the internal organ. Some- 
times it is desirable to have several trocar tubes in place 
at once in order to receive several surgical instruments. 
In this manner, organ or tissue may be grasped with one 
surgical instrument, and simultaneously may be cut or 
stitched with another surgical instrument; ail under view 
of the surgeon via the camera in place in the navel tro- 
car tube. 

During a laparoscopic or endoscopic procedure, in 
order to properly grasp, clamp, or cut tissue or an organ, 
it is sometimes desirable to lock the end effectors of the 
endoscopic/laparoscopic tool in position relative to each 
other. Further, it is sometimes desirable to effect move- 
ment of the end effectors toward each other in fine, 
stepped movements. In order to accomplish locking and 
stepped movement, the tools of the prior art have pro- 
vided mating teeth and grooves on both the handle and 
lever of the tool such that movement of the teeth of the 
lever past the teeth of the handle effect a locking and 
stepping arrangement. However, such arrangements of 
the prior art have typically limited the practitioner to a 
situation where locking and stepping is the norm and 
torsional force is required to unlock the handle from the 
lever so as to release the end effectors. In addition, 
where disposable tools using plastic handles and levers 
are desirable, the double teeth and groove arrangement 
has proved to be unwieldy and generally unsatisfactory. 

The endoscopic and laparoscopic tools of the prior 
art are primarily reusable stainless steel tools. Between 
each use of a stainless steel tool, the tool must be 
soaked, scrubbed, and disinfected. The usual proce- 



dure is then to dry the tool, wrap it, and put it in a steam 
autoclave. The tool is kept sterile until just prior to use 
when it is removed from the autoclave and unwrapped 
in the locale of the sterile field of use. 

While reusable endoscopic and laparoscopic tools 
have functioned well for their intended purpose, the 
process of sterilizing the tool is problematic. Small 
pieces of tissue or organ often become lodged in the 
end effectors, and much labor is required to ensure that 
complete sterility is obtained and maintained. In addi- 
tion, over time, sharp instruments such as a scissors get 
dull and must be discarded. However, prior to use of a 
particular instrument, the surgeon is not able to discern 
the state of the instrument and whether the instrument 
will satisfy the surgeon's requirements. 

The alternative to reusable endoscopic and laparo- 
scopic surgical tools are disposable tools. However, the 
complicated construction of endoscopic and laparo- 
scopic surgical tools has typically dictated that the tools 
be expensive. 

US-A-1 106 518 relates to a locking device for 
tongs or forceps. A limb has a rack member with which 
a hook, hinged to the limb, is adapted to engage. 

EP-A-0 392 547 describes a latching mechanism 
for forceps including a first latch portion on one forceps 
handle and a second latch portion on the other forceps 
handle. A bias spring is provided for placing the handle 
and jaws in a first predetermined spacing. The first latch 
portion has a cam surface, a shelf and a slot. The sec- 
ond latch portion has a transverse projection which 
engages the cam surface as the handles close and then 
engages the shetf. Upon further closing of the handles it 
springs through the slot to disengage the latching 
mechanism and return the handles to the original posi- 
tion controlled by the bias spring. 

It is an object of the invention to provide a well 
designed surgical instrument having an effective lock- 
ing, stepping ratchet mechanism on the handle and 
lever. 

It is a further object of the invention to provide dis- 
posable endoscopic and laparoscopic surgical instru- 
ments which provides a locking, stepping ratchet 
mechanism for extremely fine adjustment of the end 
effectors. 

It is another object of the invention to provide surgi- 
cal instruments of inexpensive design where a latch is 
provided to place the instrument in a locking, stepping 
mode, or to release the locked ratchet mechanism and 
permit free unstepped movement of the end effectors 
relative to each other. 

These objects are achieved with a surgical instru- 
ment according to the claims. 

In accord with the invention, medical instruments 
are provided such as for insertion through a trocar tube 
and generally comprise a longitudinally extending tube, 
a push rod which extends through the tube, an actuating 
apparatus engaging the tube and the push rod and 
imparting reciprocal axial motion to the push rod relative 
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to the tube, end effector means coupled to the push rod 
by linkage means, and a clevis coupled to the tube at its 
proximal end and to the end effector means at its distal 
end, wherein axial movement of the push rod effects 
pivoting movement of the end effector means. Plastic 5 
shrink wrap is preferably utilized to electrically insulate 
the disposable instrument and extends over the alumi- 
num tube and over at least an adjacent portion of the 
clevis. In accord with the present invention, the actuat- 
ing apparatus in provided with a ratchet mechanism for 
adjustably holding the end effectors in a plurality of pre- 
determined positions. The ratchet mechanism includes 
a resilient member, suitably in the form of a metal strip, 
attached at a first end, i.e. cantilevered, to either the 
handle means or the lever arm of the actuating appara- 
tus, with the second end of the resilient member having 
a locking element for engagement with one of a tandem 
array of teeth positioned on an elongate member which 
extends from the other of said handle member or lever 
arm. A cammed latching means is provided adjacent 
the cantilevered end of the resilient strip to resiliently 
displace the resilient strip so as to engage the locking 
element of the resilient strip with the teeth. Because the 
teeth and locking element are angled, activation of the 
cammed latching means permits movement of the lever 
arm towards the handle, but does not permit movement 
of the lever arm away from the handle. Release of the 
latching means permits disengagement. 

In accord with another aspect of the invention, the 
actuating apparatus of the invention can be rotated 
about the longitudinal axis of the instrument relative to 
the end effector thus enhancing the usefulness of the 
instrument in surgical procedures. The actuating appa- 
ratus of the invention includes a sleeve (ferrule) means, 
a handle means and a lever arm. 

The sleeve means of the actuating apparatus sur- 
rounds a proximal portion of the tube, is movable along 
the longitudinal axis of the tube, but is restrained from 
rotating about the longitudinal axis of the tube. The han- 
dle means surrounds the proximal end of the tube. The 
lever arm is pivotally engaged to the handle means and 
is also positioned at the proximal end portion of the 
tube. The sleeve means (at its proximal end) and the 
handle means (at its distal end) have opposing rim por- 
tions with respective mating surface configurations. The 
sleeve means is resiliently held in mating engagement 
with the handle means by a resilient means coupled to 
the sleeve and to the tube. When it is desired to change 
the rotational orientation of the end effector means rela- 
tive to the actuating apparatus, the sleeve member is 
moved axially along the tube away from the handle 
member, against the restraining force exerted by the 
resilient means. Such movement disengages the mat- 
ing portions of the sleeve and the handle member and 
leaves the sleeve free to rotate with the metal tube, the 
clevis means, and the end effectors relative to the han- 
dle means and the lever arm. With the provided 
arrangement, three hundred sixty degree rotation is 
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available, and the resolution to which rotation may be 
obtained is only limited by the resolution of the mating 
portions of the sleeve and handle; i.e., the finer the teeth 
and grooves of each, the finer the resolution. 

Because the metal tube, clevis and end effectors 
are free to rotate relative to the handle means and the 
lever arm, a rotating push rod engaging element is pro- 
vided in the lever arm to couple the lever arm and the 
push rod. The rotating push rod engaging element is 
preferably generally spherical with a hole along a first 
axis for the push rod, and a hole along a second per- 
pendicular axis for a set screw. The rotating push rod 
engaging element sits in a recess of the lever arm and 
rotates with the push rod, the outer tube, the end effec- 
tors, etc., when they are rotated relative to the handle 
means and the lever arm. 

In another embodiment of the invention, in order to 
permit rotation of the end effectors relative to the handle 
means and lever arm, the outer metal tube is provided 
with a plurality of recesses or indents at its proximal 
end, and the actuating apparatus is provided with an 
electrode which is mounted in the handle, with one end 
protruding therefrom, and with the other end in contact 
with a metal resilient member which forcibly holds an 
engaged electrical contact element in engagement with 
the recesses or indents of the metal tube. With this 
arrangement, predetermined incremental relative rota- 
tion of the handle means and lever arm can be achieved 
and maintained by movement of the electrical contact to 
successive peripheral recesses upon rotation of the 
handle and lever arm. 

Additional objects and advantages of the invention 
will become apparent to those skilled in the art upon ref- 
erence to the detailed description taken in conjunction 
with the provided figures. 

Figures 1a and 1b are side elevation views which 
togettier showan instrument incorrxiratihg embodi- 
ments of the present invention; 

Figures 2a and 2b are side and front elevation 
views showing the end effectors of Figure 1a in a 
closed position; 

Figure 3 is a side elevation partially in section of a 
portion of Figure 1b showing certain operating ele- 
ments in a disengaged position where the end 
effectors of Fig. 1a can be rotated relative to the 
handle and lever of Fig. 1b; 

Rgures 4a and 4b are side elevation and front ele- 
vation views of a sleeve element shown in Figure 
1b; 

Rgures 5a and 5b are side elevation and front ele- 
vation views of a portion of the handle of the instru- 
ment of Figure 1b; 
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Figure 6 is a side elevation view of a portion of a 
metal tube member of the instrument shown in Fig- 
ure 1b; 

Figure 7 is a partial plan view of a first embodiment s 
of a portion of the instrument shown in Figure 1b 
and showing a first embodiment of a rod engaging 
element; 

Figure 7a is a partial plan view of a modification of 10 
the rod engaging element of Figure 7; 

Figure 8 is a rear elevation view of the instrument of 
Figure 1 b showing, in phantom, a few possible rota- 
tional positions for the actuating apparatus of the 75 
instrument; 

Figure 8a is a front elevation view partly in section 
of the instrument shown in Figure 8; 

20 

Figure 9a is a side elevation view of a portion of the 
instrument of Figure 1b; 

Figure 9b is a cross sectional view illustrating the 
electrical contact arrangement for the instrument of 25 
Figure 9a; 

Figure 9c is a side elevation view partly in section of 
a portion of a second embodiment of the invention 
which comprises an instrument similar to the instru- 30 
mentof Figure 1b; 

Figures 9d and 9e are respectively a cross sec- 
tional view and a side elevation view partially in sec- 
tion of an electrical contact arrangement according 35 
to the second embodiment of the invention of Fig- 
ure 9c; 

Figure 10 is a partial side elevation view of the 
ratchet portion of the instrument of Figure 1 b; 40 

Figure 10-1 is a diagram defining particular angles 
of a portion of the ratchet mechanism; 

Figures 10a - 10c show various details of the por- 45 
tion of the instrument shown in Figure 10; 

Figure 10d schematically shows various positions 
for the end effectors of Figure 1a; 

50 

Figure 10e shows an alternative embodiment to the 
configuration of Figure 10; 

Figures 10f and 10g respectively show a frag- 
mented side elevation view and a bottom plan view 55 
of an alternative embodiment of the teeth mecha- 
nism of Figure 10; 



6 

Figure 1 0h is a side elevation view of a cover mem- 
ber for the ratchet housing portion of the handle of 
the instrument of Figure 1b; 

Figure 10i is a side elevation view of the cover 
member of Figure 10h showing the internal engag- 
ing elements thereof; 

Figures 1 1a and 1 1b are respectively a front eleva- 
tion view and a side view of an alternative push rod 
engaging element of the invention; 

Figures 1 1c and 1 1d are respectively a partial side 
elevation view and a cross-sectional view of the 
lever arm of the invention with the push rod engag- 
ing element of Figure 1 1a in an insertion position; 

Figures 1 1e, 1 1f, and 1 1g are respectively a cross- 
sectional view, a partial side elevation view, and 
partial top plan view of the lever arm of the invention 
with the push rod engaging element of Figure 11a 
in an rod engaging position; and 

Figure 1 1 h is a partial perspective view of the push 
rod engaging element of Figure 1 1a in a rod engag- 
ing position. 

With reference to Figures 1a and 1b, a disposable 
endoscopic or laparoscopic surgical instrument is indi- 
cated at 10. The disposable surgical instrument 10 
broadly comprises an aluminum tube 20 having a longi- 
tudinal axis 185, end effectors 22, 24, a clevis means 
30, actuating apparatus 50, and a push rod 60. The cle- 
vis means 30 is advantageously a separately formed 
aluminum piece which fixedly engages aluminum tube 
20 at the distal end 21 of the aluminum tube, e.g., by 
crimping of tube 20 as indicated at 32. For purposes 
herein, the "distal end" - of the instrument 10 or any part 
thereof, is the end closest to the surgical site and distant 
from the surgeon, while the "proximal end" of the instru- 
ment 10 or any part thereof, is the end most proximate 
the surgeon and distant the surgical site. The clevis 30 
also engages the end effectors 22, 24 at pivot pin or 
screw 40, as the end effectors pivot around the pivot pin 
40. The end effectors are also coupled at their proximal 
ends to the distal end of push rod 60 via coupling ele- 
ments 62, 64. As is discussed more fully in the parent 
applications hereto, the clevis effectively translates the 
reciprocal motion (shown as 65) of the push rod 60 into 
the end effector means action indicated at 67, 68. Also, 
as discussed more fully in the parent applications (e.g. 
EP-A-0 507 622) hereto, metal tube 20 is provided with 
an insulating plastic shrink wrap layer 97 which provides 
protection when electrical energy is applied at terminal 
99, e.g. for cauterization procedures. 

As seen in Figs. 1a, 2a and 2b, end effector ele- 
ments 22, 24 are of the grasper type. However, it will be 
appreciated that the invention applies to any single or 
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double acting instruments which are intended for inser- 
tion through a trocar tube. Thus, different types of end 
effectors can be utilized. In fact, different embodiments 
of the coupling elements, the clevis means, and the 
push rod as described in the parent applications hereto 
may be utilized in conjunction with the preferred aspects 
of the present invention. Regardless, Figure 2a shows 
end effectors 22, 24 in a closed position and Figure 2b 
is a front elevation view of the configuration of Figure 2a 
showing the actuating mechanism 50 (in phantom) 
which is more fully illustrated in Figure 1b and described 
hereinbelow. 

As aforementioned, the reciprocal movement of 
push rod 60 back and forth, as indicated at 65 in Fig. 1 a, 
imparts pivoting or rotational motion to end effectors 22, 
24 as indicated at 67, 68. With reference to Fig. 1b, the 
reciprocal motion 65 of push rod 60 is effected by the 
lever action motion 70 of lever arm 75, of the actuating 
apparatus 50, which is pivotally engaged by means of 
pivot rod 80 to handle member 85. Handle member 85 
and lever arm 75 are configured for one-hand operation 
as shown. 

With most previous endoscopic instruments of the 
art, the orientation of the actuating apparatus 50, i.e. 
handle 85 and lever arm 75, with respect to end effec- 
tors 22, 24 was fixed. That is, if a surgeon desired to 
rotate the handle and lever arm to a more convenient 
position, the end effectors 22, 24 would also be rotated 
correspondingly. With the present invention, the actuat- 
ing apparatus 50 can be rotated to any convenient ori- 
entation, and back and forth, through 360°, without 
causing any rotational movement of the end effectors 
22, 24. 

The details of the actuating apparatus which permit 
rotation according to a first preferred embodiment are 
more fully understood with reference to Figures 1b, 3, 
4a, 4b, 5a, 5b, and 6. The actuating apparatus generally 
comprises a sleeve (ferrule) member 90, the handle 
means 85 and the lever arm 75. The sleeve member 90 
surrounds a portion of metal tube 20 which is remote 
from the end effectors 22, 24, and which is just forwardly 
adjacent the proximal end 23 of metal tube 20. As 
shown by a comparison of Figs. 1b and 3, sleeve mem- 
ber 90 is movable axially back and forth along metal 
tube 20 as indicated at 101 of Fig. 3. However, sleeve 
member 90 is restrained in its movement by a resilient 
spring or biasing means 103. Resilient spring 103 is 
shown as a coil spring peripherally surrounding metal 
tube 20 and seated in an inner peripheral slot or under- 
cut section 105 of sleeve 90. The resilient spring 103 is 
held in compression by a retaining ring 107 and an 
inwardly projecting portion 95 of the sleeve member 90. 
The retaining ring 107 is seated in peripheral slot 109 of 
metal tube 20. Alternatively, the retaining ring 107 can 
be fixedly engaged to the metal tube 20 in the absence 
of such a peripheral slot. With the provided arrange- 
ment, sleeve 90 is coupled by resilient spring 1 03 to hol- 
low tube 20 and is urged thereby toward the proximal 



end 23 of the metal tube 20. 

As shown in Figure 1b and more particularly in Fig- 
ure 6, metal tube 20 is preferably provided with a plural- 
ity of axially extending peripherally spaced apart 

5 disposed slots 145 (although only one such slot is 
required) in a portion of the tube 20 surrounded by 
sleeve 90. One or more guide rods or inwardly extend- 
ing protrusions 150 are seated in sleeve 90 and extend 
therethrough to slideably engage the axial slots 145. 

10 With the afored escribed mating engagement (indicated 
as 140), sleeve 90 is restrained from rotation about 
metal tube 20, but is movable axially as indicated at 101 
in Figure 1b and Figure 3. 

Turning to Figs. 4a and 4b, it is seen that sleeve 90 

15 has an engagement configuration 1 1 1 in the form of an 
integral peripheral proximal rim 114 of toothlike ele- 
ments 113 and slots 115. The engagement configura- 
tion 1 1 1 is preferably enclosed by a flange portion 1 1 7 
of sleeve 90 which extends around toothlike elements 

so 113 and slots 115. Flange portion 117 preferably 
includes a series of ribs 138 which are circumferentially 
placed around the sleeve 90, which run in a manner 
substantially parallel the longitudinal axis of the surgical 
instrument, and which permit easy manipulation with 

25 the forefinger of the practitioner. As seen in Fig. 4a, the 
ribs 138 preferably taper downward as they extend 
toward the distal end of the sleeve 90. 

With reference to Figs. 1b. 5a, and 5b, handle mem- 
ber 85 has a hollow distal portion 120 in the form of a 

30 bore coaxial with metal tube 20. Attached internally to 
the distal portion of handle 85 is a ring 124 which 
extends loosely around the tube 20. Ring 124 has a 
peripheral outer surface portion 122, (shown in Figures 
5a and 5b) having integral ribs 123 which engage and 

35 are preferably sealed (e.g. , by gluing) in slots 1 26 of hol- 
low-bore portion 120 of handle 85. Thus, ring 124 is 
fixed relative to the handle 85. In order to prevent handle 
85 from sliding off the i proximaf end of tube 20, a retain- 
ing ring 160 is provided. Retaining ring 160 is seated in 

40 slot 165 of metal tube 20 and sits adjacent the proximal 
end of ring 124 (and in slot 170 of handle member 85 as 
shown best in Fig. 9). As aforementioned, metal tube 20 
is free to rotate in ring 124 as it is only slideably 
engaged therewith and slightly spaced therefrom as 

45 indicated at 175. 

Ring 124 of handle member 85 has an engagement 
configuration 130 corresponding to engagement config- 
uration 1 1 1 of sleeve 90 in the form of toothlike ele- 
ments 133 and slots 135. In the M at-rest" position, 

50 toothlike elements 133 and slots 135 matingly engage 
(as indicated at 140 in Figure 1b) the teeth 1 13 and slots 
1 15 of sleeve 90 due to the force exerted by resilient coil 
spring 103 on sleeve 90 toward the proximal end 23 of 
metal tube 20. On the other hand, when, as shown in 

55 Figure 3, a force 137 is applied to the outward radially 
extending ribs 138 of sleeve 90, the teeth 1 13 and slots 
1 15 are disengaged from the teeth 133 and slots 135 of 
the handle member 85. With the disengaged condition 
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illustrated in Figure 3. metal tube 20 which is slidabiy 
engaged with the handle member 85 is free to rotate rel- 
ative to the handle member. 

To enable the rotation of the metal tube 20, end 
effectors 22, 24, clevis means 30, sleeve 90, etc. with s 
respect to the lever arm 75 and handle 85, some mech- 
anism for permitting rotation of the push rod 60 which is 
coupled at its proximal portion 1 80 to the lever arm 75 is 
required. With reference to Fig. 1b and Fig. 7 a first 
embodiment of a push rod coupling means is shown for 
accomplishing the relative rotation. In particular, the 
push rod coupling means is shown as a generally 
spherically surfaced element 190. Spherical element 
190 is coaxial to push rod 60 and includes a diametri- 
cally located bore 191 through which push rod 60 
extends. Push rod 60 is coupled to the spherical ele- 
ment 190 suitably by means of a recessed set screw 
192 which threadably engages spherically surfaced ele- 
ment 190 and bears against and frictionally engages 
push rod 60 at 194. 

In order to accommodate a spherical push rod cou- 
pling element, the lever arm 75 is provided with a cylin- 
drical bore 200. Bore 200 is parallel to pivot rod 80 
which engages the handle member 85 to the lever arm 
75, and is transverse to the push rod 60 and the longitu- 
dinal axis 185 of metal tube 20. Cylindrical bore 200 has 
a diameter just slightly larger than that of element 190 
and closely encloses spherically surface element 190. 

As seen in Fig. 7, a slot 210 is provided in lever arm 
75. Slot 210 transversely intersects the cylindrical bore 
200 and receives push rod 60. The slot 210 is dimen- 
sioned to accommodate the displacement indicated at 
215 of push rod 60 during movement of lever arm 75 
and the spherically surfaced element 190. The bore 200 
in lever arm 75 is suitably open at least on one side of 
the lever arm 75 as indicated at 220 to facilitate assem- 
bly and engagement of the push rod 60 with spherically 
surfaced element 190. A closely fitting cap 225 is pref- 
erably provided to close the bore and closely secure the 
spherical element 190 therein. 

In operation, the pivotal movement of lever arm 75 
as indicated at 70 in Fig. 1b causes the spherically sur- 
faced element 190 to slidabiy bear against and contact 
the forward surface 230 of bore 200, or the rearward 
surface 240 of bore 200. 

In this manner, the engaged push rod 60 is moved back- 
ward and forward to impart the rotational motion to end 
effectors 22, 24 shown at 67, 68 in Figure 1a. When it is 
desired to change the rotational orientation of the actu- 
ating mechanism 50 (comprising handle member 85 
and pivotally engaged lever arm 75), the engaged 
arrangement of Fig. 1b (and also Fig. 9) is changed to 
the disengaged arrangement of Fig. 3. This is accom- 
plished by moving sleeve member 90 away from the 
rearward end 23 of metal tube 20 (i.e., distally), toward 
the end effectors 22, 24, against the force exerted by 
resilient spring 103. As shown in Figure 3, when sleeve 
member 90 is moved in that way, handle member 85 is 



disengaged from sleeve 90. With the handle member 85 
in the disengaged position as shown, the actuating 
mechanism 50 (handle member 85 and pivoted lever 
arms 75) is rotatable about metal tube 20 (and vice 
versa) to any desired position (from 0 to 360°) as indi- 
cated at 50'-50"' in Figures 8 and 8a. In a typical opera- 
tion, with the third and fourth fingers of the practitioner's 
hand in handle ring 910 of handle member 85, and with 
the thumb in lever ring 914 of the lever 75, sleeve 90 is 
moved away (i.e., disengaged) from handle member 85 
by use of the forefinger of the hand, and is rotated using 
the same finger. Once desired rotation is achieved, the 
forefinger releases the sleeve 90, and handle 85 once 
again is engaged with sleeve 90 due to the resilient 
force of spring 103. It will be appreciated, that if desired, 
movement of the sleeve 90 forward, and rotation thereof 
may be accomplished by slipping the thumb out of ring 
914, and using the forefinger and thumb together. Of 
course, other fingers can also be used to effect forward 
movement and rotation. In fact, if desired, the tube 20 
(and sleeve if desired) can be held in one hand, while 
the actuating mechanism 50 is rotated with the other 
hand to the desired position. Regardless of how rotation 
is effected, when the desired amount of rotation is 
obtained, sleeve 90 is released, and spring 103 forces 
sleeve 90 back into engagement with handle member 
85 with the respective tooth-like elements and slots of 
the ring and the sleeve mating with each other. It will be 
appreciated that because only a finite number of tooth- 
like elements and slots are provided, the final locked 
position will not necessarily be exactly the rotation posi- 
tion which was obtained in the unengaged position. 
However, by providing numerous tooth-like elements 
and slots, fine resolution of final rotation position will be 
obtainable. 

Turning to Figure 7a, an alternative embodiment of 
the push rod coupling element is seen. Coupling ele- 
ment 190' is shown as a truncated sphere as opposed 
to sphere element 190 of Figure 7. Also, bore 200' is 
shown as a truncated sphere as opposed to the cylindri- 
cal transverse bore 200 of Figure 7. ft will be appreci- 
ated that the truncated spherical element 190' and the 
truncated spherical bore 200' can function appropri- 
ately, as the travel of lever arm 75 is most commonly 30° 
or less. 

In a preferred embodiment shown in Figs. 11a-h 
(which is alternative to the embodiments of Figures 7 
and 7a), the push rod engaging element shown at 190" 
is essentially spherical and has a narrowed circumfer- 
ential band 600. The radius of the band 600 is less than 
the radius, R, of the element 190" at its unnarrowed sur- 
faces by an incremental distance L. The projection of 
the element 190" transverse to the band 600 has a 
radius of R-L as shown in Fig. 11b which can be 
received and closely fit and slid in a bore 200 of similar 
radius. As seen in Fig. 11b, the unnarrowed radius R of 
element 190" is greater than that of bore 200 so that 
only the narrowed band portion can be received in bore 
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200. As seen in Figs. 1 1a-h generally spherical element 
190" is provided with an axial diametrically located bore 
191 for receiving push rod 60. As shown in Figs. 11a 
and 1 1 b, bore 1 91 is transverse to the narrowed circum- 
ferential band 600. A recessed radial set screw 192 
passes through the narrow circumferential band 600 to 
intersect bore 191 for securing the push rod therein. 

With reference to the side view of Fig. 11c, in 
assembly, the push rod coupling element 190" is first 
positioned with its narrowed circumferential, cylindri- 
cally shaped band portion 600 transverse to the longitu- 
dinal axis 207 of cylindrical bore 200 of lever arm 75 and 
element 190". The element 190" is advanced into the 
bore 200 so that its circumferential band 600 bridges 
slot 210 in lever arm 75 as shown in Figure 1 1d, with the 
width of band 600 being slightly wider than slot 210. 
With element 190" in the bridging position of Fig. 11d, 
the element 190" is rotated so that the circumferential 
band portion 600 is aligned with the longitudinal axis 
207 of cylindrical bore 200 as shown in the front sec- 
tional view of Fig. 1 1 e and the side view of Fig. 1 1f and 
with the diametrically axial bore 191 in element 190" 
aligned with slot 210. In this position, axial bore 191 
receives the push rod 60 which is affixed to element 
190" by radial set screw 192. 

As seen best in Fig. 1 1g, the intersection of slot 210 
with transverse cylindrical bore 200 partitions the bore 
and results in two circular spaced apart, opposed aper- 
tures 700, 701. Apertures 700, 701 slidably engage 
opposite surface portions of element 190" as shown, 
and restrain movement of element 190" along longitudi- 
nal axis 207 of bore 200 as the diameter (2R-2L) of the 
bore 200 and hence apertures 700, 701 is less than the 
diameter 2R of the unnarrowed, i.e. spherical portion of 
element 190". Thus, element 190" is free to rotate in 
bearing contact with apertures 700, 701 during recipro- 
cal movement of push rod 60. As shown in Fig. 11a, the 
peripheral band 600 which permits insertion of element 
190" into the bore 200, preferably subtends an arc "A" of 
about 20 to 65 degrees. The aforedescribed embodi- 
ment enables secure engagement of element 190" in 
handle 75 during all operational motions, e.g. back and 
forth motion of push rod 60 during movement of the end 
effectors, and rotational motion of push rod 60 relative 
to handle 75. 

Typical dimensions for the preferred push rod 
engaging element of Figs. 11a-h are as follows: 

Element 1 90" brass sphere with radius R = 5.08mm 
(.2 inch); 

width of band 600 = 3.81mm (.15 
inch); 

radius at band 600 = 4.763mm (.1875 
inch) 

L = 0.318mm (.0125 inch) 

"A" = 50 degrees 
Bore 200 Diameter = 9.525mm (.375 inch) 

Slot 210 Width = 3.175mm (.125 inch) 



Axial Bore 191 Diameter = 2.54mm (.1 inch) 
Set Screw 1 92 Diameter = 3.5mm (. 1 38 inch) 

With reference to Figure 9a which is an enlarge- 

5 ment of a portion of Figure 1 b, and with reference to Fig- 
ure 9b, it is seen that the handle member 85 is provided 
with an outwardly extending electrode 99. Electrode 99 
is adapted to receive electrical power for transmission to 
metal tube 20 and thence to end effectors 22, 24 (for 

10 cauterization procedures). In the prior art, the elec- 
trodes of the art are fixedly coupled to both the handle 
member and to the metal tube. However, in the present 
invention, because metal tube 20 can rotate relative to 
the handle member 85, an electrical contact arrange- 
rs ment 300 is utilized which ensures that power is not 
interrupted regardless of the rotational orientation of 
handle member 85. In particular, the electrical contact 
arrangement 300 comprises the electrode 99, a resilient 
metal spring element 305, and a metal contact element 

20 311. The resilient metal spring element 305 is seated in 
a bore 310 in the handle member 85. The bore 310 is 
perpendicular to the longitudinal axis of the metal tube 
20. Bore 310 includes a closed end 307 which forms the 
base 309 of electrode 99, and the resilient spring 305 

25 bears against base 309. Because the resilient metal 
spring 305 is in compression, it is biased to urge the 
spherical metal contact 311, partially enclosed in bore 
310, through a bore opening 316 and against the outer 
peripheral surface 313 of metal tube 20. With the afore- 

30 described arrangement, during rotation of handle mem- 
ber 85, as indicated at 320 and 321 , metal element 31 1 
will roll or slide along in contact with the outer periphery 
313 of metal tube 20 such that continuous electrical 
contact between metal tube 20 and electrode 99 is 

35 maintained. 

In a further embodiment of the present invention, 
illustrated in Figures 9c, 9d and 9e, a plurality of 
recesses, 330 (which can be open bottom slots) are 
provided in a row 332 around the circumference 313 of 

40 metal tube 20. The recesses 330 preferably have a 
shape generally conforming to that of contact element 
31 1 so that the contact element 31 1 securely seats in a 
recess 330 until handle 85 is rotated, e.g. as indicated 
at 340 in Figure 9d. When handle 85 is rotated, contact 

45 element 31 1 moves up out of a recess 330 and over the 
peripheral outer surface 31 3 of metal tube 20 to another 
recess 330 until rotation is discontinued. The recesses 
330 are preferably evenly spaced about the periphery of 
metal tube 20 so that a preselected angular rotation can 

so be established by travel of element 31 1 over a particular 
number of recesses 330. With the provided embodi- 
ment of Figures 9c, 9d and 9e, the entire sleeve 
arrangement of the instrument can be simplified as it is 
the contact element 31 1 in conjunction with spring 305 

55 which keeps the handle 85 from rotating relative to the 
tube 20. In fact, as shown in Fig. 9c, neither sleeve 90, 
inner sleeve or ferrule 90a, nor handle 84 includes the 
teeth and slot arrangement of Figure 9a. Also missing 
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are the spring (103), the ring (124), etc. All that remains 
is the retaining ring 1 60 which prevents the handle (with 
the integral sleeve 90 and ferrule 90a which is fixed to 
sleeve 90) from sliding off of the tube 20, but which 
allows rotation of the handle 85 relative to the tube 20. It 5 
should be noted, that instead of using a retaining ring 
160 and a ferrule and sleeve which are integral with the 
handle 85 as shown in Fig. 9c, a ferrule such as dis- 
closed in parent application Serial No. 07/680,392 can 
be utilized in conjunction with the step rotation mecha- w 
nism of the electrode 99. It should also be recognized 
that instead of utilizing recesses or detents 330 in the 
metal tube 20 and a sphere 311 which rides in the 
detents, protrusions and alternately shaped contact ele- 
ments could be utilized. 15 

In accord with another aspect of the present inven- 
tion, and as illustrated in Figures 1b, 10, 10-1, and 10a- 
10i, improved ratchet mechanisms for endoscopic tools 
are provided. The improved ratchet mechanism, which 
can be used in conjunction with any medical tool and 20 
not just endoscopic tools enables end effectors 22, 24 to 
be locked in any of many positions (two such positions 
being shown in Fig. 10d) such that further movement of 
the end effectors toward each other is permitted, but fur- 
ther movement of the end effectors away from each 25 
other is not permitted except if the ratchet mechanism is 
purposely unlocked. Such a ratchet mechanism finds 
particular use in clamping devices, although it is not lim- 
ited thereto. 

In accord with the ratchet mechanism invention, the 30 
ratchet mechanism comprises a cantilevered resilient 
strip 400 with a locking barb 412, where the strip 400 is 
located on one of the handle 85 and lever 75 of the sur- 
gical instrument, a ratchet element 499 located on the 
other of the handle 85 and lever 75 of the surgical 35 
instrument and having a plurality of teeth 419 radially 
displaced from a pivot 80 coupling the handle and lever, 
with each tooth 41 9 having an edge surface 498 on par- 
allel axes which are parallel to the axis of the pivot 80, 
and a camming lever means 440 which in a first position 40 
forces the locking barb 412 into contact with the ratchet 
499, and in a second position does not force the locking 
barb 412 into contact with the ratchet 499, wherein the 
barb 412 preferably also has an edge surface on an axis 
parallel to the axis of the pivot. The edge of the teeth 45 
419 of the ratchet 499 are preferably located along an 
arc of a circle having its center point being the pivot 80 
which couples the handle and the lever. 

In a first preferred embodiment of the ratchet mech- 
anism of the invention, and with particular reference to so 
Figures 1b and 10, the cantilevered resilient strip or leaf 
spring 400 (shown also in Figure 10c) has a down- 
wardly extending punched out barb 401 for fixing the 
resilient strip 400 in the handle 85 of the surgical instru- 
ment, and an upwardly extending barb or locking ele- 55 
ment 412 for mating with the ratchet 499 in the lever 
member 75. Locking element 41 2 is preferably punched 
out of the resilient strip 400 and preferably makes a 



forty-five degree angle relative thereto. Locking element 
412 preferably has an edge surface 497 which is paral- 
lel to the axis of pivot 80. The resilient strip 400 is 
inserted into a slot 402 in handle member 85 with the 
downwardly extending barb 401 extending into slot 403 
of the handle member 85. The resilient strip 400 is 
engaged in the handle member 85 at a first location by 
a fixing post or surface 404 which establishes a canti- 
lever engagement at the end portion 406 of strip 400; 
i.e. end portion 408 of resilient strip 400 is a "free" end. 
Preferably, the fixing surface 404 is located substantially 
closer to barb 401 than to barb 412, and thereby pro- 
vides a springy action. The springy action permits the 
teeth on the hereinafter described ratchet of the lever 
means to ride pass the barb in the direction of the barb 
such that further movement of the end effectors toward 
each other is permitted even after activation of the 
ratchet mechanism. 

The leaf spring 400 is maintained in the handle 85 
via use of a handle cover 610 (shown in Figs. 10h and 
10i) which includes several posts 612a, 614a which 
mate with post holes 612b and 614b on the handle 85 
(seen in Fig. 10), and several mating surfaces 615a, 
617a which mate with opposed surfaces or slots 615b, 
617b on handle 85. 

As seen in Fig. 1b, the resilient strip 400 is prefera- 
bly positioned at the portion 410 of handle member 85 
which extends furthest and is most remote from the piv- 
otal engagement 80 of lever arm 75 with handle mem- 
ber 85. Likewise, the resilient strip 400 extends at its 
free end portion 408 toward the portion 414 of the lever 
arm 75 which is most remote from pivotal engagement 
80. By providing the ratchet mechanism at a distance 
from the point of pivotal engagement 80, finer resolution 
of possible locked positions is obtainable, as the arc 
segment for one degree of rotation is larger than an arc 
segment for one degree of rotation which would be 
located along an arc closer to the pivot point 80. 

As aforementioned, the ratchet mechanism of the 
invention includes a ratchet 499 including teeth 419 and 
grooves 418 in the lever arm 75. As seen in Figs. 1b and 
10, an elongate arm 416 extends from lever arm 75 
adjacent its remote portion 414. The elongate arm 416 
includes the plurality of teeth 419 and grooves 418. In 
one preferred embodiment, a tandem array of teeth 419 
are formed from the same material as the lever arm 75 
in a recessed cutout fashion with the teeth traversing a 
portion of the width of elongate arm 41 6 (as seen in Fig. 
10b), but with support edges 495 being kept intact. As 
shown in Fig. 10a, the width of the teeth 419 is just 
slightly wider' than the width of the barb 412 to provide 
close lateral constraint for the locking barb 41 2. In a pre- 
ferred embodiment, thirteen teeth are provided. The 
thirteen teeth traverse an arc of approximately seven- 
teen degrees (i.e., one tooth every 1.3 degrees). Prefer- 
ably, the teeth are angled (as shown in Fig. 10-1 by 
angle "B") at forty-five degrees relative to the radius 
defined by pivot point 80, and the back edge of the teeth 
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are provided with a ten degree re-entry angle (as shown 
in Fig. 10-1 by angle "C") relative to the radius. Also, 
preferably the teeth edges 498 (and the bottom of elon- 
gate arm 41 6) are formed so that they are located on an 
arc D which has a curving radius based on the distance s 
between the edges 498 of the teeth 418 and the pivot 
pin 80; i.e., the edges of the teeth are located along an 
arc having the pivot pin as its center point. This guaran- 
tees that the barb 412 of the resilient strip 400 can mate 
with each groove 41 8 of the ratchet 499, as rotation of 
lever 75 relative to handle 85 causes each tooth 419 to 
pass the barb 412 at the same relative height. With the 
teeth 419 at the provided angle B and preferably along 
the arc D, and with the barb 412 of the leaf spring 400 at 
a similar angle, when the barb 412 is mated into a 
groove 418 between the teeth 419 as hereinafter 
described, the teeth 41 9 can still ride pass the barb 41 2 
in the direction of the barb such that further movement 
of the end effectors 22, 24 toward each other is 
obtained. However, movement in the opposite direction 
is not obtainable. 

The third element of the ratchet mechanism is the 
camming lever or latching means pivot arm 440. The 
camming lever has an integral post 442 intermediate its 
trigger end 450 and its cammed bearing end 451. The 
post 442 fits into post cutout holes 443a and 443b on 
the handle 85 and the handle cover 610 (seen in Fig. 
10h and 10i) and thereby fixes the camming lever bear- 
ing end 451 adjacent the resilient strip 400 at a location 
adjacently forward the leaf spring fixing surface 404 
towards the free end of resilient strip 400. Bearing end 
451 of camming lever 440 has two distinct intersecting 
planar bearing faces 444 and 446. With pivot arm 440 
positioned as in Figure 1b with bearing face 444 abut- 
ting resilient strip 400, the lever arm 75 and its trans- 
verse elongate arm 41 6 are freely movable with respect 
to resilient strip 400 and without barb 412 engaging the 
teeth 419 and grooves 418 of the transverse elongate 
arm 416. Upon advancing the camming lever 400 to the 
position 440F shown in Figure 10, (e.g., via use of a 
pinky finger) the bearing face 446 is brought into copla- 
nar abutting contact with resilient strip 400 thereby 
causing the strip 400 to be resiliently deformed with its 
locking barbed element 412 at its free end 408 in 
engagement with an oppositely located receiver ele- 
ment or groove 418 as illustrated in Figure 10. 

It will be appreciated that elongate arm 416 moves 
upon rotational movement of lever arm 75. As afore- 
mentioned, the elongate arm 416 is arranged so that 
the ratchet comprised of the teeth 418 and groove 419 
is brought into a closely adjacent opposed relationship 
with the resilient strip 400. Either prior to moving the 
elongate transverse arm 416 adjacent the barb 412 of 
the leaf spring 400, or with lever arm 75 and its elongate 
transverse arm 416 in a desired position (which repre- 
sents a desired position of end effectors 22, 24), the 
camming lever 440 may be advanced to the position 
440F shown in Figure 1a and Figure 10 to lock the lever 



arm 75 relative to the handle 85 (and hence to lock the 
end effectors at a set position). The lever arm 75 and 
handle 85 may then be squeezed and moved closer 
together if desired, with the barb 412 riding over each 
tooth 419 and into another groove 418. Each locking 
position corresponds to a respective position of the end 
effector elements 22, 24 (two such positions being indi- 
cated in Figure 10d). However, unless the camming 
lever is returned to position 440, barb 41 2 will not disen- 
gage from the ratchet 499 in the transverse arm 416 to 
permit the end effectors to move away from each other. 

In a preferred embodiment of the present invention, 
shown in Figs. 10f and 10g, the transverse elongate 
arm 416' of lever member 75, suitably made of molded 
plastic, is formed with an elongate open slot 800 extend- 
ing along most of its length. The preformed slot 800 is 
formed with longitudinally spaced apart key ways 805, 
807. A separately formed metal bar 850 is provided hav- 
ing a tandem array of integral toothlike elements 419' 
and grooves 418', and integral longitudinally spaced 
apart key elements 860, 861 on the side of metal bar 
850 which is opposite to the toothlike members 419'. 
The metal bar 850 is inserted into slot 800 of elongate 
arm 41 6* to fit closely therein and securely engage elon- 
gate arm 416' by the forcible insertion of key elements 
860, 861 into key ways 805, 807. When in position, the 
edges 498' of the toothlike members 419* of metal bar 
850 are substantially coextensive with the outer edge 
875 of elongate arm 416'. As with the teeth which are 
formed in the handle, the metal bar 850 is preferably 
formed with the teeth edges located in an arc D which 
has a curving radius based on the distance between the 
edges 498 of the teeth 41 9' and the pivot pin 80; i.e., the 
edges 498' of the teeth 419' are located along an arc D 
having the pivot pin as its center point. This guarantees 
that the barb 412 of the resilient strip 400 can mate with 
each groove 418' of the ratchet 499\ as rotation of lever 
75 relative to handle 85 causes each tooth 419' to pass 
the barb 412 at the same relative height. 

While the hereinbefore described arrangement of 
Figure 1b and Figure 10 shows the preferred embodi- 
ment of the invention vis-a-vis the ratchet mechanism, if 
desired, and as shown in Fig. 10e, the resilient strip 400 
can be engaged to the lever arm 75 instead of the han- 
dle member 85, and the elongate transverse arm 416 
can be affixed to handle member 85 instead of elongate 
arm 416 (i.e., the parts are reversed). Also, while the 
elements of the preferred embodiment are located at 
the remote portions of lever arm 75 and handle member 
85, they can be positioned instead at a location interme- 
diate the pivotal engagement 80 and the remote exten- 
sions as indicated in phantom at 900 in Figure 1b. In 
order to accommodate movement of the ratchet mecha- 
nism to such an intermediate location, it will be appreci- 
ated that the arc D' on the ratchet teeth will have to be 
of proportionally diminished radius. Also, because 
movement in degrees along the arc defines movement 
of the end effectors, if fine adjustment is required, then 
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proportionally much finer teeth and grooves (and hence 
a finer barb) are required in the intermediate location 
than the preferred location. Additionally, in order to 
accommodate the ratchet mechanism, either the han- 
dles must be much wider so that the ratchet teeth, leaf 5 
spring, camming lever, etc. can be inserted in the han- 
dle and the lever without compromising the structural 
integrity of the handle and lever, or the ratchet mecha- 
nism must be moved out of the plane of the handle and 
lever. If the ratchet mechanism is moved out of the 
plane of the handle and lever, care must be taken to still 
provide an arrangement where the pivot point 80 is still 
the center of the arc for the ratchet teeth. 

There have been illustrated and described herein 
endoscopic instruments having rotatable end effectors 
and having ratchet mechanisms. While particular mate- 
rials were described as preferred, it will be appreciated 
that other materials could be utilized. For example, 
instead of a metal leaf spring for the ratchet mechanism, 
a hard plastic resilient strip could be utilized. Similarly, 
while certain dimensions and shapes of various objects 
such as the spherical rod-engaging member were dis- 
closed as preferred, it will be appreciated that other 
shapes and dimensions can be utilized. For example, 
instead of having a sleeve having outside ribs running 
parallel to the longitudinal axis of the tube, the sleeve 
could have no ribs at all, or ribs running transverse the 
longitudinal axis. Further, while typical scissor-type han- 
dle elements were provided for both the lever arm and 
the handle, it will be appreciated that other arrange- 
ments such as plier handles, etc., could be utilized, pro- 
vided relative movement between the two can be 
obtained to effect end effector pivoting. Thus, for exam- 
ple, the handle and/or lever arm could be some other 
type of gripping means. It will therefore be appreciated 
by those skilled in the art that yet other modifications 
could be made to the provided invention without deviat- 
ing from its scope as so claimed. 

Claims 

1. A surgical instrument (10) having a hollow outer 
tube (20) having a proximal end, a distal end, and a 
longitudinal axis (185), a push rod (60) extending 
through said outer tube and having proximal and 
distal ends, an actuating means (50) for imparting 
reciprocal axial motion to said push rod relative to 
said outer tube, said actuating means comprising a 
handle means (85) and a lever arm means (75), 
said handle means and lever arm means being 
coupled to each other by a pivot means (80), with 
said handle means engaging said outer tube, said 
lever arm means engaging said push rod, end 
effector means (22, 24) coupled to said push rod at 
said distal end of said push rod and pivotally cou- 
pled to said outer tube, whereby pivoting of said 
lever arm means relative to said handle means 
around said pivot means is translated to pivotal 



movement of at least one of said end effectors, and 
a releasable ratchet mechanism (410) having a first 
member (400) extending from a first of said handle 
means and said lever arm means, said first member 
having a locking element (412) extending there- 
from, and a ratchet means (499) extending from the 
other of said handle means and said lever arm 
means, said ratchet means having a plurality of 
teeth (419) defining a plurality of grooves (418) 
wherein each groove is adapted to individually 
receivably engage said locking element (412) of 
said first member, characterized in that 

said first member is a resilient member, 
said ratchet means is axially displaced relative 
to said locking element along an axis substan- 
tially perpendicular to said pivot means and 
substantially perpendicular to said longitudinal 
axis of said hollow tube, but in closely adjacent 
opposed relationship to said locking element, 
and 

said releasable ratchet mechanism further 
comprises latching means (440) movably cou- 
pled to said first of said handle means and lever 
arm means, said latching means for engaging 
and resiliently deforming said resilient member 
to cause engagement of said locking element 
in a groove of said ratchet means when said 
latching means is in a first position. 

2. A surgical instrument according to claim 1 , wherein: 

said resilient member (400) has first and sec- 
ond opposite ends, said first end (404) held in 
cantilever engagement with one of said handle 
means and said lever arm means, said second 
end (408) extending away from said one of said 
handle means and said lever arm means with 
which said resilient member is in cantilever 
engagement toward the other of said handle 
means and said lever arm means, and said 
ratchet means extending from said other of 
said handle means and lever arm means 
toward said cantilever engagement of said 
resilient member, 

3. A surgical instrument according to any preceding 
claim, wherein: 

said latching means is for either substantially 
disengaging said resilient means or for reduc- 
ing the deformation of said resilient member 
when in a second position such that said lock- 
ing means is substantially free from said 
ratchet means. 

4. A surgical instrument according to any preceding 
claim, wherein: 
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said pivot means (80) has a pivot axis, 

said locking element (412) has an extending 

edge surface on a second axis substantially 

parallel said pivot axis, and 

said plurality of teeth (419) have extending s 

edge surfaces (498) on third axes substantially 

parallel said second axis. 

5. A surgical instrument according to claim 4, wherein: 

10 

said edge surfaces of said teeth of said ratchet 
means are located along an arc (D) of a cylin- 
der having said pivot axis as its center line. 

6. A surgical instrument according to claim 5, wherein: is 

each of said teeth have a first angled surface 
making an approximately forty-five degree 
angle (B) relative to radii defining said arc, 
each of said teeth have a second angled sur- 20 
face making an approximately ten degree 
angle (C) relative to said radii defining said arc, 
said locking element has an extending edge 
surface on a second axis substantially parallel 
said pivot axis, and 25 
said plurality of teeth have extending edge sur- 
faces on third axes substantially parallel said 
second axis. 

7. A surgical instrument according to any preceding 30 
claim, wherein: 

said resilient member comprises a leaf spring, 
and said locking element comprises a first 
punched out barb extending from said leaf 35 
spring. 

8. A surgical instrument according to any preceding 
claim, wherein: 

40 

said handle means and said lever arm means 
comprise scissor type handle loop elements 
(910, 914), and said resilient member is cou- 
pled to said one of said handle means and 
lever arm means and said ratchet means is 45 
coupled to the other of said handle means and 
lever arm means at locations on said loop ele- 
ments remote from said pivot means. 

9. A surgical instrument according to any preceding so 
claim, wherein: 



in a recessed cutout fashion, or as a metal 
component in locked engagement with the 
other of said handle means and said lever arm 
means. 

10. A surgical instrument according to any preceding 
claim, wherein: 

said latching means comprises a camming 
lever means having a pivot pin pivotably (442) 
engaging said one of said handle means and 
lever arm means with which said resilient 
means is in cantilever engagement, said cam- 
ming lever having a bearing end adjacent said 
resilient means at a location toward said free 
end from where said resilient means is held in 
cantilever engagement, said bearing end hav- 
ing a first bearing surface (446), with said first 
bearing surface engaging and resiliently 
deforming said resilient member a first amount 
to cause engagement of said locking element 
in a groove of said ratchet means when said 
latching means is in said first position. 

11. A surgical instrument according to claim 10, 
wherein: 

said bearing end has a second bearing surface 
(444), with said second bearing surface resil- 
iently deforming said resilient member a sec- 
ond amount when said locking means is in a 
second position, wherein said second amount 
can range from zero to an amount less than 
said first amount. 

Patentanspruche 

1. Chirurgisches Instrument (10) mit einem hohlen 
AuBenrohr (20), das ein proximales Ende, ein dista- 
les Ende und eine Ldngsachse (185) aufweist, 
einer Schubstange (60), die sich durch das AuBen- 
rohr erstreckt und ein proximales und distales Ende 
aufweist, einer Betfitigungseinrichtung (50), urn der 
Schubstange eine reziproke axiale Bewegung 
bezogen auf das AuBenrohr zu verleihen, wobei die 
Betatigungseinrichtung eine Handgriffeinrichtung 
(85) und eine Hebelarmeinrichtung (75) aufweist, 
die Handgriffeinrichtung (85) und die Hebelarmein- 
richtung (75) 

uber eine Gelenkeinrichtung (80) miteinander 
verbunden sind, die Handgriffeinrichtung an 
dem AuBenrohr angreift, die Hebeleinrichtung 
an der Schubstange angreift, Endeffektorein- 
richtungen (22, 24), die mit der Schubstange 
an dem distalen Ende der Schubstange ver- 
bunden sind und drehbar mit dem AuBenrohr 
verbunden sind, wodurch das Schwenken der 



said handle means and lever arm means are 
comprised of plastic, 

said ratchet means is formed either as a uni- 55 
tary plastic component with the other of said 
handle means and said lever arm means with 
said teeth being formed in said ratchet means 
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Hebelarmeinrichtung bezogen auf die Hand- 
griffeinrichtung um die Getenkeinrichtung 
herum in eine Drehbewegung mindestens 
eines der Endeffektoren umgesetzt wird, und 
einem lOsbaren SperrWinken-Mechanismus 5 
(410) mit einem ersten Element (400), das sich 
von einer ersten von der Handgriffeinrichtung 
und der Hebelarmeinrichtung weg erstreckt, 
wobei das erste Element ein sich davon weg 
erstreckendes Verriegelungsel ement (41 2) auf- 10 
weist, und mit einer SperrWinkeneinrichtung 
(499), die sich von der anderen von der Hand- 
griffeinrichtung und der Hebelarmeinrichtung 
weg erstreckt, wobei die SperrWinkeneinrich- 
tung mehrere Zahne (419) aufweist, die meh- 15 
rere Vertiefungen (418) bilden, wobei jede 
Vertiefung dafur angepaBt ist, einzeln aufneh- 
mend mit dem Verriegelungselement (412) des 
ersten Elementes einzugreifen, dadurch 
gekennzeichnet, daB 20 
das erste Element ein federndes Element ist, 
die SperrWinkeneinrichtung axial bezogen auf 
das Verriegelungselement entlang einer Achse 
im wesentlichen rechtwinWig zu der Gelenkein- 
richtung und im wesentlichen rechtwinWig zu 25 
der L&ngsachse des hohlen Rohres, aber in 
eng benachbarter gegenuberliegender Bezie- 
hung zu dem Verriegelungselement verscho- 
ben ist, und der 

der IGsbare SperrWinken-Mechanismus ferner 30 
eine Feststelleinrichtung (440) aufweist, die 
beweglich mit der ersten von der Handgriffein- 
richtung und der Hebelarmeinrichtung verbun- 
den ist, wobei die Feststelleinrichtung fur einen 
Angriff an und eine federnde Verformung des 35 
federnden Elementes dient, um einen Eingriff 
des Verriegelungselementes in einer Vertie- 
fung der SperrWinkeneinrichtung zu bewirken, 
wenn sich die Feststelleinrichtung in einer 
ersten Stellung befindet 40 

2. Chirurgisches Instrument nach Anspruch 1 , wobei : 

das federnde Element (400) ein erstes und 
zweites gegenuberliegendes Ende aufweist, 45 
das erste Ende (404) in Hebeleingriff mit einer 
von der Handgriffeinrichtung und der Hebel- 
armeinrichtung gehalten wird, das zweite Ende 
(408) sich weg von der einen von der Handgriff- 
einrichtung und der Hebelarmeinrichtung, mit so 
welcher das federnde Element in Hebeleingriff 
steht, zu der anderen von der Handgriffeinrich- 
tung und der Hebelarmeinrichtung hin 
erstreckt, und die SperrWinkeneinrichtung sich 
von der anderen von der Handgriffeinrichtung 55 
und der Hebelarmeinrichtung zu dem Hebel- 
eingriff des federnden Elementes hin erstreckt. 
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3. Chirurgisches Instrument nach einem der vorste- 
henden AnsprQche, wobei: 

die Feststelleinrichtung entweder im wesentli- 
chen zum Freigeben der federnden Einrichtung 
oder zum Reduzieren der Verformung des 
federnden Elementes, wenn sie sich in einer 
zwerten Stellung befindet, in der Weise dient, 
daB die Verriegelungseinrichtung im wesentli- 
chen von der SperrWinkeneinrichtung gelGst 
ist. 

4. Chirurgisches Instrument nach einem der vorste- 
henden AnsprQche, wobei: 

die Getenkeinrichtung (80) eine Gelenkachse 
aufweist, 

das Verriegelungselement (412) eine sich auf 
einer zwerten Achse im wesentlichen parallel 
zur Gelenkachse erstreckende Kantenfiache 
aufweist, und 

die mehreren Zahne (419) sich auf dritten Ach- 
sen im wesentlichen parallel zu der zwerten 
Achse erstreckende KantenflSchen (498) auf- 
weisen. 

5. Chirurgisches Instrument nach Anspruch 4, wobei: 

die Kantenf lachen der Zahne der SperrWinken- 
einrichtung entlang eines Bogens (D) eines 
Zylinders mit der Gelenkachse als dessen Mit- 
teilinie angeordnet sind. 

6. Chirurgisches Instrument nach Anspruch 5, wobei: 

jeder der Zfthne eine erste angewinkelte Fia- 
che aufweist, die einen Winkel (B) von angena- 
hert funfundvierzig Grad bezogen auf die den 
Bogen definierenden Radien bildet, 
jeder der Zahne eine zweite angewinkelte Fia- 
che aufweist, die einen Winkel (C) von angena- 
hert zehn Grad bezogen auf die den Bogen 
definierenden Radien bildet, 
das Verriegelungselement eine sich auf einer 
zweiten Achse im wesentlichen parallel zur 
Gelenkachse erstreckende Kantenfiache auf- 
weist, und 

die mehreren Zahne sich auf dritten Achsen im 
wesentlichen parallel zu der zweiten Achse 
erstreckende Kantertfiachen aufweisen. 

7. Chirurgisches Instrument nach einem der vorste- 
henden AnsprQche, wobei: 

das federnde Element eine Blattfeder aufweist, 
und das Verriegelungselement eine erste aus- 
gestanzte Fahne aufweist, die sich von der 
Blattfeder weg erstreckt. 
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8. Chirurgisches Instrument nach einem der vorste- 
henden Anspruche, wobei: 

die H and g riff einrichtung und die Hebelarmein- 
richtung ScherenhandgriffOsenselemente s 
(910, 914) aufweisen, und das federnde Ele- 
ment mit der einen von der Handgriffeinrich- 
tung und Hebelarmeinrichtung, und die 
Sperrklinkeneinrichtung mit der anderen von 
der Handgriffeinrichtung und Hebelarmeinrich- 10 
tung an Stellen verbunden sind, die von der 
Gelenkeinrichtung entfernt liegen. 

9. Chirurgisches Instrument nach einem der vorste- 
henden AnsprOche, wobei: 15 

die Handgriffeinrichtung und die Hebelarmein- 
richtung Kunststoff aufweisen, 
die Sperrklinkeneinrichtung entweder als eine 
einteilige Kunststoffkomponente mit der ande- 20 
ren von der Handgriffeinrichtung und der 
Hebelarmeinrichtung ausgebildet ist, wobei die 
Zahne in der Sperrklinkeneinrichtung in der Art 
eines vertieften Ausschnittes ausgebildet sind, 
Oder als eine Metalikomponente in fester Ver- 25 
bindung mit der anderen von der Handgriffein- 
richtung und der Hebelarmeinrichtung. 

10. Chirurgisches Instrument nach einem der vorste- 
henden Anspruche, wobei: 30 



11. Chirurgisches Instrument nach Anspruch 10, 
wobei: 

das tragende Ende eine zweite tragende Fia- 
che (444) aufweist, wobei die zweite tragende 
Fiache federnd das federnde Element urn 
einen zweiten Betrag verformt, wenn sich die 



Feststelleinrichtung in einer zweiten Stellung 
befindet, wobei der zweite Betrag von Null bis 
zu einem Betrag kleiner als der erste Betrag 
reichen kann. 

Revendications 

1. Instrument chirurgical (10) ayant un tube externe 
(20) poss6dant une extr6mit§ proximale, une extre- 
mity distale et un axe longitudinal (185), une tige de 
pouss6e (60) passant dans le tube externe et ayant 
des extr6mit6s proximale et distale, un dispositif de 
manoeuvre (50) destine a donner un mouvement 
axial alternatif a la tige de pouss6e par rapport au 
tube externe, le dispositif de manoeuvre compre- 
nant un dispositif a poignSe (85) et un dispositif (75) 
a bras de levier, le dispositif a poign£e et le disposi- 
tif a bras de levier £tant couples mutuellement par 
un dispositif a pivot (80), le dispositif a poignee coo- 
p6rant avec le tube externe, le dispositif a bras de 
levier coop6rant avec la tige de poussge, un dispo- 
sitif de travail d'extremite (22, 24) £tant couple a la 
tige de pouss6e & rextr£mit6 distale de cette tige et 
couple de maniere pivotante au tube externe, le 
pivotement du dispositif a bras de levier par rapport 
au dispositif a poign6e autour du dispositif a pivot 
6tant transforme en un mouvement de pivotement 
de Tun au moins des organes de travail d'extr6mit6, 
et un m6canisme (410) d'encliquetage amovible 
ayant un premier organe (400) depassantd'un pre- 
mier des dispositifs a poignee et a bras de levier, le 
premier organe ayant un element de blocage (412) 
qui dgpasse et un dispositif d'encliquetage (499) 
depassant de I'autre des dispositifs a poignee et a 
bras de levier, le dispositif d'encliquetage ayant plu- 
sieurs dents (419) qui d6limitent plusieurs gorges 
(41 8), chaque gorge etant destinee a coop£rer indi- 
viduellement avec reiement de blocage (412) du 
premier organe en le logeant, caracterise en ce que 



le premier organe est un organe 6lastique, 
le dispositif d'encliquetage est deplac6 axiale- 
ment par rapport a reiement de blocage le long 
d'un axe pratiquement perpendiculaire au dis- 
positif a pivot et pratiquement perpendiculaire 
a I'axe longitudinal du tube, mais est oppose a 
I'6l6ment de blocage et tr6s proche de celui-ci, 
et 

le m6canisme d'encliquetage amovible com- 
porte en outre un dispositif de verrouillage 
(440) coupl6 de fagon mobile au premier des 
dispositifs a poign§e et a bras de levier, le dis- 
positif de verrouillage 6tant destine a coopgrer 
avec I'organe 6lastique et a le d6former 6lasti- 
quement pour provoquer la mise en coopera- 
tion de I'6l6ment de blocage avec une gorge du 
dispositif d'encliquetage lorsque le dispositif de 
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die Feststelleinrichtung eine Nockenhebelein- 
richtung mit einem Gelenkstift aufweist, der 
schwenkbar (442) an der einen von der Hand- 
griffeinrichtung und der Hebelarmeinrichtung, 35 
mit welcher die federnde Einrichtung in Hebel- 
eingriff steht, befestigt ist, wobei der Nocken- 
hebel ein tragendes Ende angrenzend zu der 
federnden Einrichtung an einer Stelle zu dem 
freien Ende hin aufweist, von wo aus die 40 
federnde Einrichtung in Hebeleingriff gehalten 
wird, wobei das tragende Ende eine erste tra- 
gende Fiache (446) aufweist. die erste tra- 
gende Fiache an dem federnden Element 
angreift und es federnd urn einen ersten Betrag 45 
verformt, urn einen Eingriff des Verriegelungs- 
elementes in eine Vertiefung der Sperrklinken- 
einrichtung zu bewirken, wenn sich die 
Feststelleinrichtung in der ersten Stellung 
befindet. so 
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verrouillage est dans une premiere position. 

2. Instrument chirurgical seton la revendication 1, 
dans lequel I'organe eiastique (400) a une premiere 

et une seconde extremite oppos6es, la premiere s 
extr6mit6 (404) etant maintenue en cooperation en 
porte-&-faux avec un premier des dispositifs k poi- 
gnee et k bras de levier, la seconde extremite (408) 
s'6cartant du premier des dispositifs k poignee et k 
bras de levier avec lequel I'organe eiastique coo- 10 
pkre en porte-d-faux vers I'autre des dispositifs k 
poign6e et k bras de levier, et le dispositif d'encli- 
quetage d6passant de I'autre des dispositifs k poi- 
gnee et k bras de levier vers la position de 
cooperation en porte-&-faux avec I'organe eiasti- 15 
que. 

3. Instrument chirurgical selon Tune quelconque des 
revendications precedentes, dans lequel le disposi- 
tif de verrouillage est destine soit k separer prati- 20 
quement le dispositif eiastique soit k reduire la 
deformation de I'organe eiastique lorsqu'il est dans 
une seconde position at in que le dispositif de bio- 
cage soit pratiquement s6par6 du dispositif dencli- 
quetage. 25 

4. Instrument chirurgical selon Tune quelconque des 
revendications precedentes, dans lequel : 

le dispositif k pivot (80) a un axe de pivot, 30 
reiement de blocage (412) a une surface de 
bord qui depasse sur un second axe pratique- 
ment paralieie k I'axe du pivot, et 
les dents (419) ont des surfaces de bord (498) 
sur des troisiemes axes qui sont pratiquement 35 
paralieies au second axe. 

5. Instrument chirurgical selon la revendication 4, 
dans lequel les surfaces de bord des dents du dis- 
positif d'encliquetage sont plac6es suivant un arc 40 
(D) d'un cylindre ayant I'axe de pivot comme axe 
central. 

6. Instrument chirurgical selon la revendication 5, 
dans lequel : 45 



7. Instrument chirurgical selon Tune quelconque des 
revendications precedentes. dans lequel I'organe 
eiastique comprend un ressort k lame, et reiement 
de blocage comprend un premier barbillon forme 
par poingonnage et depassant du ressort k lame. 

8. Instrument chirurgical selon Tune quelconque des 
revendications precedentes, dans lequel le disposi- 
tif k poignee et le dispositif k bras de levier compor- 
tent des elements (910, 914) k boucle de saisie du 
type de ciseaux, et I'organe eiastique est couple au 
premier des dispositifs k poignee et k bras de 
levier, et le dispositif d'encliquetage est couple k 
I'autre des dispositifs k poignee et k bras de levier 
k des emplacements des elements k boucle dis- 
tants du dispositif k pivot 

9. Instrument chirurgical selon Tune quelconque des 
revendications precedentes, dans lequel : 

le dispositif k poignee et le dispositif k bras de 
levier sont formes de matiere plastique, et 
le dispositif d'encliquetage est forme soit d'un 
element de matiere plastique en une seule 
piece avec I'autre des dispositifs k poignee et k 
bras de levier, les dents etant form6es dans le 
dispositif d'encliquetage sous forme decouple 
sous forme de cavit6s, ou sous forme d'un ele- 
ment metallique coop6rant par blocage avec 
I'autre des dispositifs k poignee et k bras de 
levier. 

10. Instrument chirurgical selon Tune quelconque des 
revendications precedentes, dans lequel le disposi- 
tif de verrouillage comprend un dispositif k levier de 
came ayant une broche formant pivot (442) coop6- 
rant par pivotement avec le premier des dispositifs 
k poignee et k bras de levier avec lequel le disposi- 
tif eiastique est en cooperation en porte-a-faux, le 
levier de came ayant une extremite d'appui adja- 
cente au dispositif eiastique et un emplacement 
tourne vers rextr6mit6 libre depuis laquelle le dis- 
positif eiastique est maintenu en cooperation en 
porte-&-faux, r extremite d'appui ayant une premiere 
surface d'appui (446), la premiere surface d'appui 
etant au contact de I'organe eiastique et deformant 
eiastiquement celui-ci d'une premiere amplitude 
afin qu'il provoque la mise en cooperation de reie- 
ment de blocage avec une gorge du dispositif 
d'encliquetage lorsque le dispositif de verrouillage 
est dans la premiere position. 

11. Instrument chirurgical selon la revendication 10, 
dans lequel I'extremite d'appui a une seconde sur- 
face d'appui (444), la seconde surface d'appui 
deformant eiastiquement I'organe eiastique d'une 
seconde amplitude lorsque le dispositif de blocage 
est dans une seconde position, la seconde ampli- 



chacune des dents a une premiere surface 
inclinee qui fait un angle (6) d'environ 45° avec 
les rayons deiimitant Tare, 
chacune des dents a une seconde surface so 
inclinee formant un angle (C) d'environ 10° 
avec les rayons deiimitant Tare, 
reiement de blocage a une surface de bord qui 
depasse suivant un second axe pratiquement 
paralieie k I'axe de pivot, et 55 
les dents ont des surfaces de bord qui depas- 
sent sur des troisiemes axes qui sont pratique- 
ment paralieies au second axe. 
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tide pouvant dtre comprise entre une valeur nulle 
et une amplitude inttrieure k la premiere amplitude. 
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FIG. 3 
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FIG. 8 
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